Effects of exogenous polyamine and trypanocides on the DNA polymerase activities from Trypanosoma brucei brucei, mouse thymus and murine leukemia virus.
The effects of exogenously added spermine on activated (gapped) DNA-directed and poly(dC) . (dG)12-18-directed DNA synthesis were tested on the chromatographically separated DNA polymerase activities of Trypanosoma brucei brucei. Activated DNA-directed DNA synthesis by the Peak I (eluting from DNA-agarose at 0.15 M KCl) and Peak II (eluting at 0.3 M KCl) polymerase was consistently inhibited or stimulated, respectively, by exogenous spermine. Kinetic analysis revealed that inhibition of the Peak I enzyme with respect to template DNA occurred by a mixed mechanism, while a major factor in the stimulation of the Peak II enzyme by spermine appeared to be the polyamine-mediated reversal of "substrate inhibition' by DNA at concentrations above 10 micrograms/ml. The apparent Km values of Peak I and Peak II DNA polymerase for activated DNA were determined to be 5 and 0.5 microgram/ml, respectively. In contrast to the results observed with activated DNA, activation of Peak II-enzyme-catalyzed poly(dC)-directed DNA synthesis was similar at all template-primer concentrations. Peak I enzyme-catalyzed poly(dG) synthesis was either inhibited or slightly stimulated by spermine, depending upon the presence or absence of heteropolymeric DNA, respectively. Dose-dependent inhibition of DNA-directed DNA synthesis catalyzed by T. b. brucei DNA polymerases, murine thymus DNA polymerase alpha, and Rauscher murine leukemia virus reverse transcriptase by trypanocides was examined to determine a possible mechanism of selective toxicity by such agents. The drugs Antrycide (quinapyramine), pentamidine, imidocarb, Berenil (diminazene aceturate), WR-199-385-[2,5-bis(4-guanylphenyl)furan . 2HCl] and isometamidium inhibited DNA polymerases of the eucaryotic cells at approximately the same degree, and at similar concentrations. The presence of spermine in reaction mixtures did not spare any drug inhibition. Stimulation of reverse transcriptase activity was observed in the presence of Antrycide and imidocarb, however, this could be negated by stimulatory amounts of spermine present in the reaction mixture. The results, obtained using an activated DNA-directed assay system, suggest that trypanosomal DNA polymerases are not the selective target of trypanocidal drugs currently available.